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1. A data processing apparatus, the apparatus comprising 

an instruction addressing unit; 

an instruction memory system arranged to output an instruction word, capable 
of containing a plurality of instructions, in response to an instruction address from the 
5 instruction addressing unit, the instruction memory system comprising a plurality of memory 
units, arranged to output respective parts of the instruction word in parallel; 

an instruction execution unit, comprising a plurality of functional units, each 
capable of executing a respective instruction from the instruction word in parallel with 
execution of other instructions from the instruction word by other ones of the functional 
10 units; 

an instruction address modification circuit arranged to modify translation of 
the instruction address into a physical address for a particular one of the memory units 
relative to other ones of the memory units during program execution. 

15 2. A data processing apparatus according to Claim 1, wherein the instruction 

address modification unit is arranged to modify the translation under control of a 
modification update instruction from the instruction word during program execution. 

3. A data processing apparatus according to Claim 2, wherein the particular one 
20 of the memory units is arranged to supply instructions exclusively to a group that contains a 

subset of the functional units, the group containing a modification update functional unit 
constructed to execute the modification update instruction. 

4. A data processing apparatus according to Claim 2, wherein the particular one 
25 of the memory units is arranged to supply instructions exclusively to a group that contains a 

subset of the functional units, the functional units comprising a modification update 
functional unit outside the group constructed to execute the modification update instruction. 
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5. A data processing apparatus according to Claim 2 wherein the modification 

update instruction is a conditional instruction, the modification update being executed 
dependent on fulfilment of a condition specified in the modification update instruction. 

5 6. A data processing apparatus according to Claim 1, wherein the instruction 

address modification circuit is arranged for instruction address and memory unit dependent 
address translation, so that a first and a second instruction address are translated to a same 
physical address for the particular one of the memory units and to mutually different physical 
addresses for one or more memory units other than the particular one of the memory units. 

10 

7. A data processing apparatus according to Claim 1, programmed to use 
repeated modification of said translation to repeatedly output one or more instructions 
making up a loop of instructions, while the instruction address progresses so that the 
instructions from the loop are combined in the instruction words with progressive instructions 

15 that are not repeated during at least part of the repetitions of supply of instructions from the 
loop. 

8. A data processing apparatus according to Claim 2, programmed to use said 
modification update instruction to selectively output, dependent on a data dependent 

20 condition, a first or a second block of one or more instructions from said particular one of the 
memory units, while the instruction address progresses so that at least part of the memory 
units output one or more instructions from a third block of instructions as part of the 
instruction word or words in combination with instructions from said first or second block. 

25 9. A data processing apparatus according to Claim 1, wherein a first number of 

addressable instruction addresses of the particular one of the memory units differs from a 
second number of addressable instruction addresses of at least one of the memory units. 

10. A data processing apparatus according to Claim 9, wherein the particular one 

30 of the memory units is arranged to switch to a power saving state when the modified 

instruction address is outside an address range or set of address ranges that contains said first 
number of instruction addresses. 



WO 2004/034252 PCT/IB2003/004184 

13 

11. A method of executing a program of instruction words with a data processing 
apparatus that comprises a plurality of functional units capable of executing a plurality of 
instructions from each instruction word in parallel, wherein the instructions from each of at 
least some of the instruction words are fetched from respective memory units in parallel, the 

5 method comprising 

addressing the instruction word with an instruction address that is common for 
the functional units; 

using a modifiable translation of the instruction address into a physical address 
for a particular one of the memory units to select dependent on program execution which 
10 instructions from the memory units will be combined into the instruction word in response to 
the instruction address. 

12. A method of executing a program of instruction words according to Claim 11, 
wherein the modifiable translation is selected under control of a modification update 

1 5 instruction in the program. 

13. A method of executing a program of instruction words according to Claim 1 1, 
comprising modifiable translation to repeatedly fetch instructions from a loop from repeated 
physical addresses in a particular one of the memory units in response to progressive 

20 instruction addresses, so that the instructions from at least part of repetitions of the loop are 
combined in the instruction words with progressively different instructions memory units 
other the than the particular one of the memory unit. 

14 A computer program product comprising instruction words, each for execution 

25 in one or more respective instruction cycles by a data processing apparatus according to 
Claim 2, the instruction words comprising at least one modification update instruction for 
causing the data processing apparatus to execute, upon addressing a first one of the 
instruction words, a combination of instructions from the first one of the instruction word 
with further instructions from outside the first instruction word, following execution of the 
30 modification update word. 



